ITRAQ-Based Proteomics Analysis of Acute Lung Injury Induced by Oleic Acid in Mice.
This study was conducted to investigate the relationship between differentially expressed proteins (DEPs) and the pathogenesis of oleic acid (OA)-induced acute lung injury (ALI) in mice. Eight-week-old male C57BL/6 mice were injected with OA through the tail vein and sacrificed 6 hours after OA administration to identify protein expression levels in lung tissue using isobaric tags for relative and absolute quantification (iTRAQ) technology. Then, DEPs such as antithrombin III (AT III), 12-lipoxygenase (12-LO), dedicator of cytokinesis 2 (DOCK2), polycystin-2 and plasminogen were identified by western blotting. Subsequently, we focused on investigating the effect of AT III on endothelial integrity using siRNA interference technology. The levels of IL-6, IL-1β, TNF-α and TGF-β expression were detected using an enzyme-linked immunosorbent assay (ELISA). Alterations in the tight junction component ZO-1 and the phosphorylation of myosin light chain (pMLC) were determined by western blotting. The stress fiber F-actin were also detected by immunofluorescence staining. In addition, endothelial permeability was determined via a transwell permeability assay. A total of 5152 proteins were found to be expressed in lung tissues from the OA-treated and saline-treated mice. Among these proteins, 849 were differentially expressed between the two groups, including 545 upregulated and 304 downregulated proteins. After AT III knockdown, the levels of inflammatory factors and endothelial permeability were elevated, the expression of ZO-1 was decreased, and the expression of F-actin and pMLC was increased. All these results illustrated that AT III knockdown exaggerated the disruption of endothelial integrity mediated by OA. These findings using iTRAQ technology demonstrate, for the first time, differences in the lung tissue expression levels of proteins between OA-treated mice and saline-treated mice. This study reveals that 12-LO, DOCK2 and especially AT III may be candidate biomarkers for OA-induced acute lung injury.